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im*m 1 1 

o^oS; (l). ; 

CH 2 =C (R 1 ) C (=0) O-R 2 =CH 2 - (1) 
R 1 a***?-**:****-**, R 2 t«ti~2 0^ifcWW 

7 v * ^/fi^OiBtt - /HfesmSP L T £ 19 „ fttfift * RSJt Liz t # <£> Jg«f 3H*iJD ( A 
n) a*fiR#ttiP&"C 0 . 0 0 5&>± (m-Li n e «fc & T E^E- WMfc) 

[fit*3i 3 ] x _ 

(a) * (D t-^£*l&t* u ;v • (b) (1) 

s^r^w- e^jvff#(7)2ia±o*i^ ttzii (c) !ft (1) "C^StL* 

[flt*3U] 

St-»5HS0tt**^ */>y***f-f*>f-f- ( r r ) X' 7 0 %Ja±T?*&tt#& 1 ~ 3 O 

[lt*«5] 



^m^lOJ/cm 2 J^TWMM^ST^#tL^t £<Dm$X?¥mQ (An) **JS&j«&fc 
-CO. 0 0 5£l± (m-LinefeCiSTE^-K-CiS) -C**W#3l 5 KIBIftOjfc 

7 ] 

Stf*iS4>fc< i: % lim, jB*«L*rJ«»tLfe4:*OJBlff*JiJn (An) d*flH*ram 
t0. 0 0 5&± (m-L i n eftCUTE^- KT?«Jfe) t*4-^!!lf tfi* 

WM8] 

ofos (i) ; 

CH 2 =C (R 1 ) C (=0) 0-R 2 =CH 2 - (D 
(:£*> R 1 R 2 tt££»l~2 0©fiftifctt*ttfD&: 

<D*frbmftL2>'J?&< £i> l®*^-^ jfcSMftfcRlUttLfcfcS^S^sitMni (An) 
JSW-nWrt&T 0 . 0 0 5&± (m-LiaeftCiSTE^-F-Cig) £ t *<&Wl 
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9 1 _ 

££-flcW\ (a) * (i) -c3e£*l&t* • e-/HM:#<0**fi£"fl^ (b) 5* 
(1) •Cffc3*L*7$";A' • 2 «&±©#*frfk ttz\t (c) s£ (1) 



l 1 1 

8-10 OV>i* tL^^lBttOjtiBWWP^^ajSWo 
[1)1^91 12] 
l 3 ] 

iM^lO J/cni 2 JJlLT^.W^fi-C.WUyt:i:#^ia^li*n (An) ^lltff 
•eo. 0 0 5&± (m-L i n eftCiSTE^- K"CiBl3fe) -C**HII#S 1 2 Cfi*«> 

14] , 

ai** i ~ 6 <d^-t tifriztt*,<D%m$i*&Mttfc* izanxs. 7-13 ov^tt^ 

A n ) iMffltntrfc-C 0. 0 0 5£l± (m-Linetti:J:5TE*- K"C«0£) ttSi 



1 5 ] 



[W#3l 1 6 ] 

mftmomMftmiF 1 0 j/cm 2 £itt^^»mi 5 ciatfc©JB«f*«i»*tto 
1 7 ] 

0^03; (1) ; 

CH 2 =C (R 1 ) C (=0) O-R 2 =CH 2 - (1) 
(5£«K R 1 »i*3RJR^*fett>^^^ R 2 1 ~ 2 0 <DMm * tzl*7Ff&m$t 

^1-6 <OV>-f fL*K:t«0*JB«f«P*'fr#*#* - ^ *r««fc"t*3tJBWff«P* 
18] 

*±«^« ifiltt^^t-r 4 tt. (2) ; 

(Cp 1) (Cp 2) Mr - (R) p • (D q - (2) 

(5£tK Cpl, Cp2te. ffilCiilt, ^IBJfcOi/^n^V'^yi-^tfettlS 
^^tt/c>^n^v^i;a.-;v-C^>>) > C p 1 p 2 t {±Ifi3g£ fctt&*&&*4hL 
tft-frLWUv», Mr»irflBO*±SH^JRlR^-Crtt2~40«»T*&o R 
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[0 0 0 1] 

[W*Mrl 
[0 0 0 2] 

iffci- C*l£ # y v i $ fix £ o 

[0 0 0 3] 
[0 0 0 4] 

v>*>U>*JB«f^*ill*f» (GRINM) <i>BB^S*vCv** (#ft^m 

2#RI) o 

[0 0 0 5] 

( P MM A) fcMU 1£^&SAi-atfcfc<ftHRjt0>*K.fc •) JB$r3s*ift < "t&lfc* 
#4$*iTV>4, L*U iOSHftt. 3 2 5 nm^^SlStCi f) 0 . 0 5 1iv^3t 
* tc o V>jSff^H^# <b o<n, P MM A KRSte & 

[0 0 0 6] 

ifc, W- bfcaHtLfcv»T?£#L;fc»#»±, PMMA 

ffil) o HS£t1-&3fc<«g*.t *)M< Ltz^it, tztx.it, 0. 2 5 3 7 /umO 

RB|ft?(i. PMMA<0±«*i»BfU &BtiT\f&Gfa#*>&bZtL (^Ifcfcitt 2 #JS 
) , Lorentz-Loren z ©A*?»JIB*f**±»f * £ t li^WC** C 

[0 0 0 7] 

[iHMl] ti¥7- 9 2 3 1 3*2r$ft (i2~3I) 
[WBfcfclSm ti¥9-l 7 8 9 0 l-^<2rm (f&2~6H) 
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[^ffrSfcfclRl ] M. J. Bowden, E. A. Chandross, I . P. K 
aminow, [Applied OpticsJ vol. 13, p. 113 (19 
74) 

[^Mffr^tfifc 2 ] W. J. Tomlinson, I. P. Kaminow, E. A. 
Chandross, R. L. Fork, W. T. Silfvast, TAppli 
ed Physics Letters] vol. 16, p. 4 8 6 (1 9 7 0) 

[0 0 0 8] 
[0 0 0 9] 

* v> ljtl5f$^ll^#MlJ * £ i: * B «l £ L- T a » 

[MS £ fc * 

[0 0 10] 

[0 0 11] 

*»'9itt, (1) ; 

CH 2 =C (R 1 ) C (=0) O-R 2 =CH 2 - (1) 
R 1 {i7K^H^^^(i^^;v^ R 2 lifc*IU~2 0©«^tfctt*IMDlfc 

3 *l* 7 * U >u • tf- * d&SWt * fcLf; $>ot, ^f-rt K 

n) /5 s iltftt 0 . 0 0 5 a±-C*4i *Wfkk^**JB*f«P*^^#* * 
"C<fc <?> o 

[0 0 12] 

Mfttr 0 . 0 0 5^1 (m-LinefeCUTEt- KTWjg) "C* * £ £#m fc 

$<bfc, #s&9iH\ (D ; 

CH 2 =C (R 1 ) C (=0) O-R 2 =CH 2 - (1) 

(:£*> r 1 ii^stnt^t^tt^f-^*. r 2 i*$tm$ki~~2 onmnzftit^fmsk 
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o+^e>atftLs^* < t i> nm^ *fe*ti»*flsst somtiftwina (An) a* 

RBlttfrfc-e 0 . 0 0 5£1± (m- LinefelCi^TE^- Kt?S05g) £#gic 
[0 0 13] 

**U l&fttUZmM-fZZtlZX *K JSWiiJn (An) ^.Wif^-eO. 0 0 5J&LL ( 
m-L i n effiCiiTEt- K fci"* i fc *#«fc-*-*JB*WW«P;fr&K#* 

fc<^ rfrS&iBtt, iJc^^^t?* <9 , *fc*W»ORmjte***l 0 J /cm 2 KkT 
[0 0 14] 

Sfcfc, ^H^tt, (l) ; 

CH 2 =C (R 1 ) C (=0) O-R 2 =CH 2 - (1) 
(:S*K R 1 HTK^M^tTtti^^;^ R 2 {±M*^t 1 ~ 2 0 Ot&Sif tzl*JFmm$k 

[0 0 15] 

t < #±»«*fttt*^t"t*«ll#»«E*«. (2) ; 

(Cpl) (Cp 2) Mr— (R) p • (L) q ••• (2) 

(5£*, Cpl, Cp2(i. «51lc»:fcLT\ ^g&tf)^ * fzliW. 
%kZiitzz/i?xi^y W^~)]sX-%> 0 , CpltCp2 fcliEJg£fcttai*&3&*4M, 
T«#LTV»TUv». Mr li rfli^f Ig^lJI^T* r 2 ~ 4 WllcT^^o R 
l±*#]R^irt:ttM*8cl ~3 ©£SI7 * o L»4EffiH*^ri-*»j»T 
pliROSL qttLOSfe-e, ^tt-rttO ~ 2 Ol^T* 0 , ±SBri:*TtTr 
= p + 2 J; 9 IzM&Zlx&o ) 

&C0T-&&O 

[3§0J3<£>2&m] 
[0 0 16] 

\>X±.(D a d fc, 2jc^^^TF«3^ y v * Ji^^^W* 

0. 0 0 5m±T**l9> ft^M^fcfcoT+^fc^tvHfi-Cfc&o 
[0 0 17] 
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[0 0 18] 

(JEIT, PVMAiv^) jWJSKfflV* tlJo PVMAtt, jfe^sK'J 

[0 0 19] 

ftsmfcL-oi, i8u y *u w^au abasia fc<£ 

RgStaUKft^fcOHH-C— «icttft*e>*L*v»3&* % L<& 200-4 50nnu t < 
&C 2 50 — 3 50 nm-C&&o 

[0 0 2 0] 

&fomz\±, Mtt1rZWL&liZ£<3Xi>&%:2>i!>\ 0. 0 0 1 - 3 W/cm 2 mmt1r2><D 
tfmm"?$> *) > «F4 L < t± 0 . 1-1 W/cm 2 T?** 0 

[0 0 2 1] 

tt, *0.«l<&HBI*ifcR • ^St:j;ot^i^ £ x tf , P VMA«#C 2 8 0 - 
3 0 0 nm*^tf^»* 3 0 0 mW/cm 2 «>3itfl?T?fiR#fr LT, J3#r^£0. 0 H#j&03 

[0 0 2 2] 

1 0 J /cm 2 JTF\ t < 5 J /cm 2 tfS^^lt Lv> 0 1 0 

j /cm 2 *jex.siaitT*tt7-<^A©^'fb**jBi4»#5& , *«j> 4 tz*tL\,zm-r %>nm*? 
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mx&&&fc-f2>Zt1)*X'&&-t)\ PVMAi^^^ilM^ i&4 0~ 

7 ow®itcb5o 

[0 0 2 3] 
[0 0 2 4] 

£ffiv>T, He-NeV-f- ($«6 3 3 nm) trili]5e£ o T 

^|S]<o«^-K) xomfc&^mx&ztiK *%WXit, te^- K-eo®iff^^i *9 

[0 0 2 5] 

E^-KtTM^E - V<Dm*ft?¥-<vm&'h2^. o2 ^^O^iM?1±n* (Polar 
ization Dependent Loss :PDL) v> <b 0 

Lt^oT. TE*- K^TM^E- V^m^m^mit, 0. 0 0 1 0 0mT. $ftL<fi 
0. 0 0 0 8 0&>TX$>2><Dj>mt Lv^o 

[0 0 2 6] 

■ tttmmmmtirzzttfxzzo 
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[0 0 2 7] 

#t*I^ ot>9. -o%<D&. (1) ; 

CH 2 =C (R 1 ) C (=0) O-R 2 =CH 2 - (D 
R 1 Itytm&^ttzli*?-)^ R 2 {iR^l~2 OO^^^rJi/FI&^n^: 

vittnii, (a) ±feo5S (i) -ei*£*L&T*y>>v • tr-^#fi#^*^m^#> ( 
b) 5£ (i) -e^^tL^r^ y ;v • e-;i/^.g#<7) 2 a^-Lo^n^-fl^ ttiit (c) 5£ 

(i) -e^^tL^r^ y )v • tf-;v#fi#o iat/c{i2m^Jifc-tL^(7)#*#o i 

[0 0 2 8] 
[0 0 2 9] 

h y 7^niW^^'J V- h ^ Jf^ny >If*^tf !{> w^yxf ;V7 5 ^ if 
^ , ; v _ f^^iftiTjc^Sr^^^c* h y ^f ;v->y ire* * ? y-WdM^t? 



* (1) T?£$*i&7*y * • lf-^#aflcfcifH3L^O±IB#fl:#i:W«^tt. 
^■<^#ft#* s ^.*#^^W 10-7 0 ^e;v%> fc < K 1 0 - 5 0 bft&X 3 ) 
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[0 0 3 2] 

jh * rata- * & t -r * -t & o 

[0 0 3 3] 

£ <d x ? %&mi%faf&m t l x 

(C p 1) (C p 2) Mr- (R) p • (L) q - (2) 

(5£<K Cpl, Cp2f±, fflSCMtt, ^fl©v^n^>^yx^;v^^f±t 
m$*i/~>*n^y*>^^;v-e& *K C p 1 tC p 2 £ (±it®t *:li^IM»£4M- 
T*t^LTV*Tfc iv^ 0 M r (i r-fffi^^li^il^ r 2 ~4 ^)^-e*)^>o R 

tiTK^^^^fiR^i ~3oitgi7;v*;v&-e&£o u±w.mt*^1r2>mmx 

p&ROtfc, dl±L^)it, -?-tL-FtL0~2O^-e*i9, ±fflr KttLT r 
= v + 2 tft&Xo }:M?tLS o ) 

[0 0 3 4] 

±1305$; (2) *3V>T, C p 1 $£iiC p 2^*&£*Lfcv*n^>* v^-;V-T?&£ 
ii3 ~ 5tf*$f £ Lv> 0 

Cp l*3tliCp2KI4, Cs Hs ^ Cs (CHs ) s „ Cs H 2 (CHs ) 3 > Cs 
(CH 2 CH 3 ) s . Cs H 2 (CH 2 CHs ) 3 . Cs H 2 CCH (CH 3 ) 2 ] 3 s 
Cs H 2 CS i (C H 3 ) 3 ] 3 Cs H 2 CCH (CH 3 ) 2 ) 3 %t*tf$>2> 0 

[0 0 3 5] 

CpUCp2 fcti. Sgt /dilgl^^L t^LT^T U < , t < 
Jt-LXlfe&l.X^&<Dtfmt Lv* 0 

MitLT(i, - (CH 2 ) n (Si (CH 3 ) 2 3 m- Cn> m{*-?-fr-F*L 0 ~ 3 
6D«ifcT-&i9. (m+n) i± 1 ~ 3 L < > t < S/'J ( n ifi 

QXmiPl) > y^f l/> (n^2Tm35 $ 0) ^^Wfft Lv> 5 Sfc, S^*l±^ ^ 

[0 0 3 6] 

*A (Y) ^ ^7f;vefA (Yb) > (Sm) . ;Vr-f"^A (Lu) 

Lv>, -?-<Dffi^c (r) S± 2 . 3 i££te4T-& >K t < 2 £ fctt 3 bv> 0 
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[0 0 3 7] 

±iB<Z>:£ (2) ^3* S ft *&JR«<fc'ffrfri» 

(Cp*) 2 Sm IH - (CH 3 ) • (THF) - (3) 
(Cp*0 2 Yb IH - (CHs ) • (THF) - (4) 
(Cp») 2 Y 111 - (CHs ) • (THF) - (5) 
(jfcfK Cp*l±l, 2, 3, 4, T 
HFttf f7t Kn79>^«, ) 

[0 0 3 8] 

«-fH»«Mi. I^ttfi#^L, o. o l ~ l 0*)\'%<D$imm.t1rZ><oi)m* L< „ 

[0 0 3 9] 

l^OMtff^itt ^"^5-3 OlBtno^iK 5lt%*iT- 
[0 0 4 0] 

#jfii<, m^§ftu<{i-9 sic- — 2 stttao^v*. i&i&^m^fSSrtT 

[0 0 4 1] 

*R£^7 y*;vm^'feOllO$I^-^^^ : i¥^^> tit 1 H-NMRKi 
ij**e>4ii:**-CS*o titx.it, #U \£=-fr***V V- h (PVMA) ©*<S\ 
;^fi^O-7°n h (4. 9ppm#fi) t> a ftcCM 

h yizffimZtiZ M-Z (1. 3~0. 6ppm) fc<0ffi»JfcJ: «K IHH-t-* £ 

[0 0 4 2] 

S^K i 19 „ tt^IUtt^v >y't^^fr>7'f- (rr) t7 0 %JS1±-C& * <^ ? M 

-e-^-cjfe^itm:!), m^#<^^9^ct* (T g ) 3&»i±***^< » ij % » 
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#14, *s>i?*9 9T4 *s? 4 - (r r) ^7 0%J£Lh£& <9 5 &o 
[0 0 4 3] 

*s>*J*99T4 s sT4 - tit, &TO>J:?fc&9JS*L*o 

\sV : J*9 9t 4 yf^ -> 7 4V99T4 y 9%fr<r>^\<k i ic7 4 V 9 9 t 4 i/T<i -> 
r 9 97-4 y 9Ufr<D%^*T 9 9 7- 4 vr -f-> iWftv^o 

[0 0 4 4] 

Jg.fi O^fi?)? s sy 9 J*9 9T4 y 9% h V T K^l^f ftO«^t ; t/l'%'e^b^ 

3ocD^K>^LTOo*;i/^-;vSco « (^5ffR3P?) O3l#lfigco-^ 

td, «!**U«aifcJ|^ dddSfcttl l l t?®**m«I ! £rT>f v 9 

fch'JTK. d 1 d * tzii 1 d 1 X~&%2>&m*i>'>V*9 9T4 y 9* Y V 7 h\ dd 
U lid. dlU Id d-?T&%%&&*^-TU9 9T 4 v 9 £ b V T K fcv>? „ 

[0 0 4 5] 

y>-;t^f^yf-f-(t ^S^Rt*^ (NMR) feCtD, ;&#>ib*i£ 

-NMRftJ fcfi 1 3 C-NMRftfc £ »9ii5eU 9 sW*9 *?■ 4 a ST 4 74 V9 
9f-<f 9 s7 4s 7997-4 *>-r-f -Sr^efc-rs /UOflMMt fcilll 36 U ZtibOik 

[0 0 4 6] 

<, iztx.it 1 H-NMR*^* h>u^-*fci£W*:feJ:t3r;g;kv>S;*nn*/i/A, 

-t&d 3 0 3&*W'tt, lH-NMRW>M:J:50WiL<, 1 H-N 

MR^-^K&lt&'J&g&tT-*^ ^S4kf-^fcS4*»'&'ifctt 1 H-NMR 
T?ttSjfeT?££vM&#fct±, 1 3 C-NMR*^* h JWC J; h<D-t>m* 

[0 0 4 7] 
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;Wi^ s s> s Jit9 9t 4 y 9% h*) 7 W*<Djfc&Bl=f-^ 7 4 V 9 9 T 4 y 9% Y V 7 K 4" 
07X*M : f-> 7**tM * 9tz y r K+^TK^Jl^-e^^^^^ A^>7 

7 K (rr) . 7 9 9 f- 4 y 9 (^f n*^f -f y^ttv^) ftb'JTK (mr) ^ T 
■iV 9 9t 4 y 9 t£Y y )7 Y (mm) 60 ill ( r r /m r /mm) ^*;&£> ft&o 

(1995).Mackromol. Chem. , Rapid. Co mmu n. 
, 14, 719 (1993) fc-ttfflLfco 

[0 0 4 8] 

(^*) 7 9 V Is- « -JtStK^S-g-f 

1 3 C — NMR tf — ^- COM^ Jt i otJftyiSo 

T*-£;b*>, *;wf-;H©a-Wl 3 C-NMR'>/t;v^ 9 9? 4 v 

9ts:W7 K+OjfcfcJK^ 74v99r-4y9%YVr h~$*<D&k%m=F, 7 9 9 t 4 y 

tliZX^, (r r/mr/mm) TO?>W 0 

[0 0 4 9] 

-tf>P>, [rr / (r r+mr +mm) ) X100 (%) fcU, £ tL&li"^ & 0 

^oiMftia f5#<btL&m^#^, tovm^^f-fvf-f- (rr) ^ 

7 O%J0L±fcv^K5v^*i:*ifcK:J: <K 7 * ? t4 v 9 ^- 1 Jfc^tT, W^tt 
[0 0 5 0] 

5 0OT"e*4^J:v> e 
[0 0 5 1] 

0 5J£Lt, $ftL<fi0. 0 1 &±.<Dm$rmmu (An) t^tifc**<J&5-C**o 0. 

o 5m±o®i^M*?#&£fca s -c£*u^ *7t^<-, ftieiifr^fc *?<«7*^>r * 

/cm 2 JSIT\ ffi L<ti5 J /cm 2 JSLT"e** ± v> 0 1 0 J /cm 2 *jgx.T«*Mft* 

v >?) i-s»'fr****o 

[0 0 5 2] 

*;H^Ltl^Fli&?tl., v>*>»9>43fcHi*&3lW4:R'6'TS*o 2^ 
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10 0 5 3] 

LTii, '^>vr>f^3R, TW7i; ft®<b&ffil£ 

K (f^y^7htt) 2 0 0 2) o 

*m*y*-) ¥^;2^i o 

[0 0 5 4] 

#H#fH&3, 6 5 2, 2 7 5-»WW*C»i, 3felH$&5ffl fc#J8 bt\ S^^Sj^J 

CKOid^M^fife^Jt LTIi, N-7x-W>>^ 1, l-i^^;v-3, 5- 
VT y ->^n^s^r-b> % 2->;l'*/h^>yf7^;V > 2->;V*7 , b^>Xt^rt 

t-;V, J -Jl/* 2-* fr%7hx-?>xn'*>Wl^ 1 -7x^;l/- 

4H-fh7'/-^-5-ft-^ e-^jvi/y^r/^^^w ki^-f, tr*- ( 

5->;V*7b-l, 3, 4 2 ->f;K 2-^JV*7f-5--fn 

X^^r-9-V-;V (2-MBO) . 2 5 yv-fr (2 -MB I) 33«fc 
0 ! 2-^W7h^>yf77'-;i/ (2-MBT) &^T&& 0 

[0 0 5 5] 
[0 0 5 6] 

(An) ^0. 0 0 5 &±^£ fc *>> fltriB03tHI»#J, 3feHUR#h 

£©J:dft«Uft»Kjsv»Tt % ttmHRAtlfc^O. 0 0 5W± (0^L<{iO. 0 1 &. 
±) ©JB^f^tn (An) ife$t»tf>J!&JH*tt, fcaifMM^, 1 0 

J /cm 2 SIT, flP£ U< tt 5 J /cm 2 £ W 

[0 0 5 7] 
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#0 2 0 03-345537 



12/ 



Hi&#]2~4) , \£~)V* U V- h fci©#i#fc©^n ? (**W7, 

[H«J 1 ] 

[0 0 5 8] 

7;v=f>fi&Lrt: 1 U ? bJV?)79^3i:, Smh 3. 9616gt fb7tKa 

C (Cs Mes ) K] 4 5. 8 5 8 g*lJI!;U £&TRJfc3^t\ -^t&> THF£il£JEI& 

■9->-e C (Cs Mes ) 2 Sm (THF) 2 ] £>?fi|$£ =Ht o fc c i^) [ (Cs Mes ) 
2 Sm (THF) 2 ) 2. 5gt b^i^6 0ml C»»U b'Jxf;V7;V5-7A 
2. 2mltjDx., W,WLrKfo*?totzo »«*LfcO^> S^ H B H «rtr^v^ ( 
Cs Mes ) 2 SmMe (THF) *%iz a 

[0 0 5 9] 

<PVMA^S> 

+73-^tK^ ^^fcVaW^fi:, Bft^L£ h;vx->£8 0ml 

*JD;U CaH 2 T-^M, !MSUct*^^i"JV-h2 0ml (18. 7g/l 
6 6.45 V^;v) *rinx./Co ftS*- 7 8 < C&cf!^L H&fS^&T-g-JjB; Lfcfth 

(CsMes)2 SmMe (THF) 0. 189g (0. 3735 U^;V) «r|g 
if;i/x>5mlt»l?t^*ft^ fi^fcBM&Lfco ttttftli. #S#/«it 
^4 4 6fc45i^a, S«fc$3^*«r#iJ 5 0, 0 0 0 KWifeLiZo S-giSE- 7 8 CT' 

l^#oK«li, Ofrofco ^L^m^OJplgttl 8. 7 g (JDU£> 

9 911%) Tfcofco GPC (^-5x^'>3>^nvf^7 7^-) 

•j**fcSfe¥*&^f-* (Mn) (±7 7, 0 0 0, «fi¥^?7>^-S (Mw) {±115, 00 
0t, (Mw/Mn) 14 1. 4 9T*oft, $ 1 H-NMRC«t 

7tS^*O7^*;vfi^^il0^tf-;v^o^^ CiJ-^oWff* (%) =tf-;> 

& ( 4 . 9ppm) (1. 3-0. 6ppm) X100) lilOO %T*£> *) . 

±«oai'»afllltt»±, *s>*J*f?7-<t a sT4- (rr) ri s 9 2 o £<> 

±IBK£"f£ kf— ^'Jl/-» Ol H-NMRf t - h HI l^Lfco 
tfc, £<?5 1 H-NMRft- YI,Z%HfZ>9 9T-4 9 s? 4 -<Dg.tiiKm^tz£.&* 
Ott±m*. m2Kj£LtZo ±U9 9T<1 isr-i -<0&Bfcte^ l. 2-0. 9ppmC 

;&m£*L&#V ^ 7 V V- hO^teO^f-ZHfc [1. 1 9 p pmttifi: (mm) , 

1. 07ppm (mr) , 0. 92ppm (rr) ) S>»$3*ffiiR*fl§v»fco 

ofC, iOi^UUfc^'J \£=-Ji'*9 9 V V- h (PVMA) &0. lgM 
xf;V5 0ml fc*»U 2 BFWL/to L-Hfr£i&g3-£ 

tliSE# 2004-3117038 



#M 2003-345537 



^-v : 13/ 



[0 0 6 0] 

IteOPVMAO. lg^Sxf;i/0. 4mlCXJi>8»LT^i:»#Hfc, 

MIKASAIWr^ [X \£y 1 H-DXJ ) tC-CVJaVfi^C^e^a 

- h L£o ie>3-b©*fl 1 li2, OOOrpm, 2#tU 8 0tH*tfcj£L 

oiCTsisiwjissaftu 3>-)i^i«±i:ff?^7/< hi©pvma7^va^ 

of!:, iw>'j3>9x;Nit±WPVMA7'fMi:tLtiMWLfce BH 
lfi:3!totl±, UVRB|^«CV- 1 1 0Q-G CiiI^;7i-y 3 >UVy^ 

^;WN7^f K9 ^•7°(±^ft7& ? 2 5 0-4 5 0 n mC9:ft;£f& LT V>£ &<b^C#>P V 
MAO^rT^JR^^^ h;v£ifl!ti£Lfc£:£5, 2 8 0-3 0 0 n m-CHB^tf -)Vm<D 

Itti. D^;V-7\ aJ7J5 5%, RKJHEMI 2 5 mm, >I$2m/M#t7^^- 
fc'ttffi-frrKfi'ofco i^frtOS|[jfeili4. 2 4 2 J /cm 2 T*ofco MltO 

[0 0 6 1] 



1 1 
1 UV&ft^it | 


mm 


(W/cm 2 ) ! 




(J /cm 2 ) | 


I UVA (320~390nm) | 


i . 


3 7 3 I 


1 . 


9 7 1 1 


1 UVB (280~320nm) | 


0. 


7 2 5 1 


0. 


9 6 2 | 


1 UVC (250~260nm) | 


0. 


0 7 1 i 


0. 


1.0 0 ! 


1 UVV (395~445nm) | 


0. 


8 6 1 | 


1 . 


2 0 9 i 


I mnm i 
i i 






4. 


2 4 2 | 
I 



[0 0 6 2 ] 

mW&<0&mmV$miiZi5i'rz> P VMA7^ ;VAOJS#r«, m-Linefe (T'VXA 
fJV7V>y&) £JBv>T\ He-NeV-f- ($fi6 3 3 nm) , TE (h7>^A 

TM (l«7>7>^-vnf^) -fc— K (t^7-f ;v-A®i|§It;frft<£;)fctf>(« 



ttiSE# 2004-3117038 
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: 14/ 



[0 0 6 3] 

^.2 





1 1 

I TE^- K I 


A n 


1 1 

I TM^- K I 


1 

A n | 


1 ( T /cm 2 ) 




(JS#T^M) 




\/MJ 4/ 1 | A I . / | 


1 o 


i 1.49510 1 




I 1.49486 1 




1 4. 2 


1 1.50399 | 


0. 00899 


I 1.50505 | 


0.01019 1 


1 8. 4 


I 1.50599 | 
i i 


0.01089 


I 1.50609 I 


0.01123 I 
i 



[0 0 6 4] 

±.m<0%!iWzfrbWbfr% £7 fc. ®f£8. 4 J /-cm 2 ®» 
*TEt-Ktl. 4 9 5 1 0^^ 1. 5 0 5 9 9 (I^iO. 0 1 0 8 9) £ T?i#j!jn 

ore, ±15iI3f8. 4J/cm 2 com^acoW^e^tt^^^^AOMBJ^isJ;^ 

^x^^ • ^t»itHR- looi mwm&.% ; tf±&m&mmftm m) u 
) ^fflv^r, mlt^o z^mzk, mm%mMik<D£:yt$Lmmm± 9 2%x~$>v)^ mx 

il« 3 %-e&o£o 

[Hi&fll 2 ] 
[0 0 6 5] 

< VMA i:^tilO#fi#:t O v > ^A*m^#tf>£*j&> 

WJl-C^t^l^fflv^T, tf-;l/^ V V- h (VMA) fc^^^^^^V 
1^- h (MM A) £<D7>yj*&m&fc*'kf&LtZo 

^*^/;'>ai/y^fi:, Wi%L.tzY)V^>*s 0ml 

HDx> CaH 2 m%m®:L?zVMA7 . 5ml (7. Og/62. 4 

) , MMA7. 5ml (7. Og/70. 1 * V ^W^tz 0 - 7 8 XZKM^ 

Ltz<D-lb, fmtLX (Cs Ues ) 2 SmMe (THF) 0. 198g (0. 3 9 0? 

g#/WJfcri* 1 6 0 (VMA) tl80 (MM A) h^4J:^:U Sf&^T-J:^ 3 
6, 0 0 0 KlflfcJfcLfco It^K- 7 8r-C3^^RC&$-^7tc7)*>, Rfc^^ * - ->V 
*iJPx.TE^lSS:#jJbL^o ^^^^ ^^-;W^inx.T^L^m^#^ztI^$-^T# 

£<^fi^#{± VMA £MMAt Jfc^ (*^%) &4 7 : 5 3ncfc. fi^tt 

OJRfiti 8 . Og (W5 7. lfiS%) -C^oTto GPCK J: (Mn) 
Ii3 5, 9 0 Ox (Mw) IJ4 3, 6 0 OTr&iK (Mw/M 

n) til. 4 4-C*o/wo 1 H-NMRi:i «9 ^fcl^ft^? S> * ;i/M^t£<a 

«<Rlf-^lt©aff* [tT-;v^<75^#^ (%) = t?-;i^ (4. 9ppm) 
(1. 3-0. 6ppm) X100] lilOO %X~$> *) „ ±m<D5Lfcmmit. MMA fc 
i/>yt^^f>f'>f^ (rr) i ? 9 0%fibofc o 

o^tCx iOi 7 CLTWfeiLfca-frft (VMA-MMA7>^A*1^) &0. 1 

mm<$ 2004-3117038 



#M 2003-345537 



15/ 



f «)1 $ tft»xf fl'jflSflfO^I^ifiJ •) , ^MMfr^ate (^fl- 
ap) «r*Afc*S* % 0fig%Cabo/c o 

[0 0 6 6] 

±EOVMA-MMA5V^A*l^i:, *JM6*lfc LT 2 f"*- 1 - C4- ( 
^7-9Q7j ) ±|E7V^A^m^#^LTimfi%Be^L, Xffiffll fcWMfcfc 
Lineit(7 p 'jXA*7 7''J>^) «t D ffl^ Lfc„ £E3 Kj^SfL* £ 

[0 0 6 7] 

Sc3 



1 EtlTtt* 


T 1 

I TEt- K I 


A n 


1 1 
I TM^- K 1 


1 

A n I 


1 ( J /cm 2 ) 








mtf^M) 1 


1 0 


I 1.49427 I 




I 1.49440 I 




I 4. 2 


I 1.50502 | 


0.01075 


1 1.50525 I 


0.01085 1 


I 8. 4 
1 


I 1.50403 | 
1 1 


0.00976 


I 1.50415 I 

1 ..1 


0.00975 1 
1 



[0 0 6 8] 

±ffi©lt*J&»feWe>**&J: -5 VMA-MMA7 >n*l^*f ffl Ifc^W 2 

its air 4. 2 j/cm 2 oair^tawMStKj: 15, ijt^te^-kti. 49427 

^<bl. 50502 (JS#fsp2IO. 0 1 0 7 5) * CiBin $ * S £ £ri s C£, jferV*>f * 

£ ^IgJStif (TM-TE©ftWf) fiO. 0 0 0 2 3 ^fi:4^v4^o/; o $ 6 

^&*&8®^«± 9 2%, X^if±3 %-C*ofc 0 

[%Jfcff3] 
[0 0 6 9] 

< V M A k k (7) 9 y ? A *fi^#O^JS > 

JMSt#«JS*^ VMM 0ml (8 3. 2 5V*;W ^itfN' , N' -V>f;V7 5 
;xf^^^'Jl/-h (DMMA) 2. 8ml (16. 645^^) i:|?IU BAtt 
•C** (Cs Mes ) 2 SmMe (THF) 0. 095g (0. 1875 V*^) 

fc, h^x>Oi*5 1mH:, **L<r*L3gMl.fcJ2Wi. *lft«2 fcPMMcLT, VM 
A-DMMA7>^*l^M#^o 

iol*#ttVMA k dmma io*t^it* (*;v%) ^8 3 : l 7-cfcofco 
#<^JlX*f±5. 4 5g (IR.^ 4 5 . 6M%) C&o/to G P C K J: * 8fe¥*&$3^ 

ft (Mn) ti 6 5 , 000. M&^ttA (Mw) li 9 1 , 6 0 0 Cab *) , ^H 1 *^* 
(Mw/Mn) til. 4 1Cabo7c 0 1 H - NMR «fc *) ?fca6 O 9 

mffiE# 2004-3117038 



#0 2003-345537 



16/ 



f^fvf-f- (r r) i»9 2%t*ofc, 3 fc, £ <7)fi^#0/F«7>?>#J^ (^fl- 
ap) fctMBfcWKKSISfeLfcfci** 0li%t*ofc e 

[0 0 7 0] 

oft, i^VMA-DMMA5>/A*I^fttfflv>"C, &tt0l 2 nfll£ LT, 3fc 
#fs»fb£> m-L i ne*fc (^XA*?^'J>/tt) Ci^ »!5£Lfco £<0«!lj£tt 

[0 0 7 1] 

i£4 



1 «3fft£ 


i i 
I TE-t- K I 


A n 


i — i 
I TM^- K 1 


A n | 


1 (J /cm 2 ) 










1 o 


! 1.49536 I 




| 1.49542 I 




I 4. 2 


1 1.50440 I 


0. 00904 


I 1.50466 1 


0.00924 I 


I 8. 4 
i 


I 1.50573 | 
I 1 


0. 01037 


| 1.50583 1 
I 1 


0.01041 | 



[0 0 7 2] 

±U<0&%:frbmtofr% H 7 K> VMA - DMMA 7 > ^A*l^^fflV>fcii^! 3 

•ctt> mM8. 4 j/cm 2 vfitMit&vmftmmttKx 19 , mmm (TE*-K) *1. 

4 9 5 3 6*?>1. 5 0 5 7 3 (jB«f^H 0 . 0 1 0 3 7) t T~ii Jn $ * & £ t * s T§ . 
tFf (TM-TEtf>*fe*Mi) ttO. 0 0 0 1 0 ^f(:/h?v4«-C^o/:o £ fcfcU £<7) 
ti 9 0 %, MXitt2%t*o/; 0 

[ftifcff 4 ] 

[0 0 7 3] 

<VMAHOTf#^^7>n*l^#0^> 

VMA5ral (41. 6 § V is «£ t>V-?- n * * f;vxf;v 

>^'Jl/-> (*^tt-fk^cO® n a niS r7^f Fx7sf;VFM-l 0 8J ) (&T\ PF 
MAtv^) 5ml (15. 5 9 5 U *>I/) fcSSMU (Cs Mes ) 2 S;m 

Me (THF) <Z>Jr£0. 0 9 5 g (0. 18 75'J^^) bJVx><Oi^4 0ml 
fc, ^ft-PtigEHLfcWMU HIM2tl^ft:Lt, VMA-PFMA7>/A*1^ 

£©m^#l±VMAfcPFMAfcO#fi^Jfc3f< (^E;l/%) ^7 3 : 2 7t^ofco 
#oiR4fi2. 8lg (W2 1. 7M%) Tabofco GPCi:i5g:¥^ 
* (M n) ti 4 1 , 9 0 0. (Mw) 145 6, 2 0 0 T?* «J „ frf-WG 

(Mw/Mn) ttl. 3 4-C*ofc. 1 H-NMRCi "5**/:l^<07v* 

l 0 0 96-C&I9, ±«oSt*3afilIttl±, *sW*9* 
f^yr^ (rr) i»9 0%tf*ofc, :oI^O^»Jj5*Oll# (r^7> 

fflfE^F 2004-3117038 



Sfrm 2003-345537 



: 17/ 



[0 0 7 4 J 

og^ :©VMA - P FMA 5 V^A*l^#Srl Vt, %im 2 mWz It, jfe 
[0 0 7 51 

gc5 



1 

1 ®#^s 


I i 
1 TE€- K 1 


A n 


1 TM^E- K | 


I 

A n I 


1 (J/cm 2 ) 








OB*?**) 1 


I o 


1 1.47425 I 




1 1.47492 1 




i 4. 2 


I 1.48630 i 


0.01205 


1 1.48656 I 


0.01164 | 


I 8. 4 
i 


I 1.48304 I 
i i 


0. 00879 


1 1.48334 | 
i i 


0.00842 | 



10 0 7 6] 

tii, mn.8. 4j/cm 2 <DffiMft&<Dmftmmmz x . m$r& (te*-k) *i. 

4 7 4 2 5*5> 1. 48304 0B#T**0. 0 0 8 7 9) £ "ClittJS** i t^tl, 
iff (TM-TE©Wi) (40. 0 0 0 3 0 ^fC/J^v4©t^of; o $5>^, CI O 
14 9 0%, 'WXffil4 3%-C*o;fco 

[Hife«i 5 ] 
[0 0 7 7] 

6 K^SftSfcislJ-efcofco 



fflfE# 2004-3117038 



4fH 2 0 0 3 -3 4 5 5 3 7 ^- v : 18/ 

[0 0 7 8]' 

me 





1 

TE*-K| 


A n 


-| J" 

I TM^e- K 1 


l 

A n 1 


1 ( T /cm 2 ) 








03$t¥M) 1 


! 0 


1 49325 \ 




| 1.49291 | 




0 0 5 0 

1 v/ • Www 


1 49986 


0. 00661 


I 1.50015 1 


0. 00724 | 


0 10 0 

| W • J. W W 


1 49906 1 


0. 00581 


| 1.49879 I 


0. 00588 1 


0 2 0 0 


1 1 49925 


0 00600 


| 1.49694 I 


0. 00403 S 


0 5 0 0 


1 1 50288 1 


0 00963 


1.50347 


0. 01056 | 


I 0.750 


1. 50242 | 


0. 00917 


I 1.50375 1 


0. 01084 | 


I 1.000 


I 1.50319 


0. 00994 


I 1.50372 | 


0.01081 I 


I 2.000 


I 1.50294 | 


0. 00969 


I 1.50381 


0.01090 I 


I 4.000 
I 


I 1.50271 1 

i i 


0. 00946 


I 1.50315 1 
i i 


0. 01024 | 
i 



[0 0 7 91 

„ mno. 5 j /cm 2 <Dmnitm<nmt\-®i®MK£ *k mm* (te^-k) *i. 49 

3 2 5*^ 1. 50288 OBifT^MO. 0 0 9 6 3) £T?iiftre^ tfcT'H X^Wfo 

M-TEO^i) fiO. 0 0 0 5 9 i:^fM^v^^T^of:o 

[fttfcfli 6 ] 
[0 0 8 0] 

3tE»«l-C#fcP VMAl:, SfUMSO fc LT 2 JV* :/ h ^> V-* 0 . 0 

oig (iii%) £@e^u ^mmi tmmzLx, «itt>^i:Lt«7^i/A 



ffiiE# 2004-3117038 
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^-v: 19/ 



[0 0 8 1] 

3c7 



1 mmtM: i 


i 

TE't- K | 


A n 


t r 

I TM^E- K I 


_ — _ j 
A n I 


1 ( T /rm 2 ^ 1 

I v J x cm y i 








\ / M-l 1 1 A 1 « / 1 


1 n 1 


1 d^WS 1 




I 1.49374 | 




1 0 (ISO 


1 49701 1 


0 00346 


I 1.49762 | 


0. 00388 1 


| U • x U \J 


* 1 S001Q 1 


0 00664 

V. WWW W i 


1 50106 I 


0. 00732 I 


1 0 9 0 0 


1 SOfiQS 1 


0 01340 


1 1 50759 1 


0.01385 I 


1 0 R 0 0 


1 l SOfifU i 


0 01299 


1 50631 


0. 01257 1 


1 0.750 


1 1.50625 I 


0. 01270 


1 1.50621 | 


0. 01247 I 


i 1.000 


I 1.50550 1 


0.01195 


I 1.50501 1 


0.01127 1 


| 2.000 


I 1.50547 1 


0.01192 


! 1.50578 1 


0. 01204 | 


I 4.000 


I 1.50633 


0. 01278 


I 1.50646 ! 
I i 


0. 01272 | 
i 



[0 0 8 2] 

$lfs£ (TE^- K) * 1. 4 9 3 5 5*?» 1. 5 0 6 5 4 (MiO. 0 1 2 9 9) * 

Haj£^M<M^^fc£#*£fc o Z(Dt%<Dmm$i (TM— T E 

jftfcHfi) fiO. 0 0 0 2 3 t^ft:/h$v>4©-C*o/; o 

[&jftfll 7 ] 
[0 0 8 3] 

< V M A t btoTuy? > 

1 •e*JfcLfc»it*J§V>, VMAi: MM A t(D~/u y ? &m&fc*&J&Ltz 0 

JOit, CaH 2 ISffllLfcMMA OW^'JWh) 7. 5ml ( 

7. og/70. srimiLfco rta*-7 8t:icPSEL*:ot., lisiKt ur ( 

C s Mes) 2 SmMe (THF) 0. 198g (0. 3905 

5mlT«U^*ftji^ E-frfcRM&Lfco flMfeftli. * ^ - 1 6 0 
(VMA) £18 0 (MMA) fcfc*J:$fcU I»^t*ft3 6, OOOfcttS&Lfc 
o l^SS-7 8t:t-3«£^^©^> CaHa T?i£«&, mWfSS^t/cVMA ( 
tf^;V> ^ 'J I'- 10 7. 5ml (7. Og/62. 4?'i^) SrjbDfcT. 3 
-7 8t:t?5^FME^L, *y-;W£Jn£TE^RJ&£#Jl:L£o fOf, 

tBfiE4# 2004-3117038 
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^-y : 20/ 



(4 13. 4g (W9 5. 6lf%) Xh<otz 0 tiz, GPCi:i >)**^fWf 
(M n) fi3 5, 9 0 0. MWrfl^"* (Mw) 114 3, 6 0 0 <3 > fl^f-*** ( 
Mw/Mn) (41. 4 4T4oft, 1 H-NMR X *) tfefclMI 1 © 9 * 

*/-yVir9 9?4 s st4 - (rr) £ ? 9 0 %-C$> o £<b(-> i©I*#©^»JS*© 
[0 0 8 4] 

R;v^a7-9 o 7 j *m^-#iw^-LT img%ie^u mum tmmz-Lx 

[0 0 8 5] 

^8 



1 «#7fc§ 


I I 
I TE^- K 1 


A n 


i i 
I TM't- K 1 


i 

A n | 


1 (J /cm 2 ) 










1 o 


I 1.49406 I 




I 1.49422 | 




| 4. 2 


I 1.49813 | 


0. 00407 


I 1.49833 1 


0.00411 1 


I 8. 4 
I 


1 1.50054 | 
i i 


0. 00648 


I 1.50078 | 
I i 


0.00656 I 
i 



[0 0 8 6] 

±B©*t**fc9l&rt»«: J: ? VMA-MMA^n ^*l^#«:ffiffil^ifl 7 
Xit, MM 8. 4 J /cm 2 <7)m^&<Dm^mm^ i <9 , ®#r^ (TE^-K) Sri. 
4 9 4 0 6*6 1. 50054 0S#r^M0. 0 0 6 4 8) * "CiUiPS** £ £ , 
ftT'U *'>><Dl&mK£<DX-\-frK.±£%te*ft&Z t&XZtZo ttz, tOfc&OttJS 
#r (TM-TE««*rtt) J4 0. 0 0 0 2 4 t*fi:/h$v4©t^ofco :o 

{4 8 9%. ^-fX^{4 3 %-e*ofc 0 

[»#8 8 ] 
[0 0 8 7] 

<VM At to:/ a ? ^*fi^#^)^> 

MMAKftx., ^-7Wn^f*xW^iJl/-l« (ttrttiOP FMA. $ht&m 
4KmM.<Vi><D£WlC) Sr-ttJBU -IMHfcfiJ£*N VMA5ml (41. 65';^) t 
/\-7;i'-tnt^f;Vxfw^'Jl/-h (PFMA) 5ml (15. 5 9 

Vyt?m\Z.tWz-Z> hfrz-XDSL* 9 0 m 1 K, fflMXhh (Cs Mes ) 
SmMe (THF) 0** 0. 095g (0. 1875 U^/l/) (C, -eti-Ttu ^5Lt 
Jftrtt»4* **W7iH»i:U, VMA - P FMA^O 



ffilE# 2004-3117038 
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21/ 



ofc.lWJRili3. 2 0g (W2 4. 7M%) t?*o^ 0 G P C £ & 

JW&fl^"* (M n) i±3 6, 9 0 0, (Mw) tt 2 8 , 3 0 0 X*$> *) . 

ft=f-*M (Mw/Mn) 141. 3 0T*ofc, 1 H-NMRti 

4KO7y*;uK^<^H0^^-^^#^t4 l 0 0 ^102l^IiJttt4> -> 

vyt^^t'Of'f- (rr) **9 l%T?*o;fco i^>m^#0^^^#J 

[0 0 8 8] 

£f»ft;£. m -Lineft (7V XJ»* V?*) MfcLtZo Z<DMfc& 
[0 0 8 9] 

SE9 



1 


i i 
| TE^E- K 1 


A n 


i i 
I TM^E- K 1 


A n 1 


1 (J /cm 2 ) 








(JB*r*S) 1 


1 o 


I 1.46621 | 




I 1.46615 I 




| 4. 2 


I 1.46913 I 


0. 00292 


I 1.46903 I 


0.00288 1 


I 8. 4 

i 


I 1.47333 | 
i i 


0. 00712 


I 1.47199 I 
I l 


0.00584 I 
i 



[0 0 9 0] 

8-C(4, ilH8. 4 J /cm 2 0«»**OMWK * 0 . ®» (TE*-F) £1.46 
621H 1. 4 7 3 3 3 (MiO. 0 0 7 1 2) * TMitnS** C 

TM-TEWi) f±0. 0 0 0 6 6 i:»/J^v4©t*o/;o $<b{*, iOfci 
{±8 8%, A^Xi(J3%t*o/:o 

[0 0 9 1] 

Jfctfcfll 1 

tra«tc> aey**-/^**'; > (pmma) (Miiiis©Lot 

TCR2 10 5) 7^^CMU *n«L*»W*Ufe- 1 0 5 J /cm 2 ?>3» 

fjfcll^^tt, PMMA7>f ;VA<aJB#f^{±{afc/^^'ffcL&ri>o*:o 
Mt©PMMAOTLt, IR, NMRfc i >? IWJ^Ltf: 

[0 0 9 2] 

in i ] nnw i ■c»fc*JB*f«PE-fi^ t?-^ * * u v - > : p vma 

) O 1 H-NMRf ^r - > iipttttHt*4o 

[EI 2] m 1 O 1 H-NMRf-V- h 9 9 x '>x <f -OgffiKfllWc^gi 

tlJiE# 2004-3117038 



2003-345537 ^- v : 22/E 



vf-;v> 9 ? y v- h (pvma) 7-f ;^^tc^^#H^T^^ 



ffiiE# 2004-3117038 



mm 2003-345537 



1/ 



mm 




8809" V 
B6I9'* 

*288*> 



00*1 



00" I 



8660* £ 
9frEI£ 
0052^ 




t - 

e-feJLi 

> 

T , 



66" 0 t 



ttiSE# 2004-31 17038 




BJIEW 2004-3117038 



[H3] 



#H 2003 -345537 



^-v : 3/E 



0.016 



0.012 - 



|£ 0.008 



0.004 




1 2 3 

fltttftft (J/cm 2 ) 



aiiE# 2004-3117038 



!&m 2003-345537 



l/E 



[KM] 

CH 2 =C (R 1 ) C (=0) O-R 2 =CH 2 R 1 tt**!*^ 



miE# 2004-3117038 



l/E 



003-345537 



ffi m a 



M If 



[000003964] 
1 . fl^^ B 1 9 9 0^ 8B31B 



ttifiF.## flifiH^F 2 004-3 1 17 0 3 * 



